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Executive Summary 

 

The Chesapeake Bay plays a significant role in Marylandôs identity, economy, history and legacy. The 

Stateôs success in restoring and preserving this national treasure for future generations will require 

balanced solutions that are cost effective, spur innovation, stimulate market-based approaches and create 

a restoration economy. Restoration will also test the collective will across seven watershed jurisdictions, 

spanning from the southern tier of New York State all the way to the capes of Virginia, to live in harmony 

with the regionôs natural systems. Having reached the mid-point between development of the 2010 Total 

Maximum Daily Load (TMDL), which establishes current Chesapeake Bay pollution reduction goals and 

the ultimate 2025 restoration deadline, the good news is that healthy signs of recovery are being seen in 

both water quality and living resources like bay grasses and blue crabs. This third phase of Marylandôs 

Chesapeake Bay Watershed Implementation Plan (WIP) identifies the strategies, opportunities, and 

challenges in not only meeting the 2025 Chesapeake Bay Restoration targets, but also sustaining 

restoration into the future. 

 

The Phase III WIP builds upon lessons learned in Phase I and II1, and charts a course to 2025 that is 

locally-driven, achievable, and balanced. In developing the Phase III WIP, Maryland agencies met with 

county public works and planning departments, municipalities, soil conservation districts, NGOs, and the 

public to better understand which restoration strategies are working, which are not, what additional plans 

and restoration actions are anticipated between now and 2025, and where resources and collaborations are 

needed to achieve them. This information was compiled, along with information regarding local pollution 

sources, progress to date and any pollution reductions required by permit or contract, into local 

summaries that establish local planning goals. These local goals combined with state-level pollution 

reduction strategies are projected to achieve Marylandôs 2025 Chesapeake Bay restoration targets.  

Implementing Marylandôs Phase III WIP Will Achieve the 

2025 Chesapeake Bay Restoration Targets 
 

Marylandôs 2025 pollution reduction targets for bay restoration are 45.8 million pounds total nitrogen 

(TN) and 3.68 million pounds of total phosphorus (TP). In meeting the targets, the state will also meet its 

sediment goals. These 2025 nitrogen and phosphorus targets were calculated to include increased 

pollution impacts expected from growth in human and livestock populations through 2025. Figure 1 

below shows Marylandôs 2017 progress to date and the projected future reductions in total nitrogen and 

total phosphorus, respectively, with Marylandôs Phase III WIP in place. The projected total nitrogen 

reductions are expected to be under the 45.8 million pound nitrogen target by 780,000 pounds. Maryland 

is already on track to meet its phosphorus target. Since phosphorus attaches itself to sediment, the 

projected phosphorus reductions through 2025 indicate that Maryland is also on track to meet its sediment 

target. These calculations have been confirmed by the Chesapeake Bay Programôs (CBP) science and 

modeling framework, effectively demonstrating that Maryland will meet its federally assigned 

Chesapeake Bay pollution reduction targets by 2025.  

                                                           
1  mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Pages/wip.aspx 
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Source: Maryland Phase III WIP Scenario; CAST 2019 

 

*Phase III WIP reductions subject to change upon EPA review. 

Figure 1: Current and projected total nitrogen and phosphorus loads by sector relative to Chesapeake 
Bay Restoration targets. 

Marylandôs success in meeting its restoration targets is driven by implementing key pollution reduction 

strategies among major source sectors (Figure 1), which include wastewater, stormwater, septic, natural 

lands and agriculture. Table 1 below identifies these key nitrogen and phosphorus reduction strategies 

within each major source sector. For detailed information on every Phase III WIP practice by major sector 

please see Appendix B of this report 

 

Table 1: aŀǊȅƭŀƴŘΩǎ tƘŀǎŜ LLL ²Lt ǎǘǊŀǘŜƎȅ 

Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Agriculture 

Conservation Technical Assistance (1 

million acres of Conservation Plans + 

Design & Oversight of all BMPs 

implementation) 

1.1 million/yr 53,000/yr $ 13,817,000 

Nutrient Management Compliance 1.6 million/yr 76,000/yr $ 3,100,000 
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Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Agriculture 

Cover Crops (470,000 acres planted 

annually) 
2.3 million/yr 2,000/yr $ 25,500,000 

 

Manure Transport (100,000 tons 

transported annually) 

228,000/yr 26,000/yr $ 2,000,000 

Verification of existing BMPs 87,500/yr 1,500/yr $ 500,000 

Implementation of Additional BMPs 

(The Maryland Agricultural Water 

Quality Cost-Share (MACS) Program) 

652,000 10,600 $ 9,275,000 

Natural 

Lands 

Upland Tree Planting and Streamside 

Forest Buffers (1,150 acres) 
8,000 700 $1,683,920 

Wetland Restoration (175 acres) 600 50 $125,000 

Stream Restoration (6 miles) 2,500 2,250 $3,172,520 

Shoreline Management (Living 

Shoreline Technique) (3,000 ln ft) 
150 100 $257,140 

Oyster Aquaculture (350,000 bushels) 10,000 1,000 $2,500,000 

Septic 

Best Available Technology (BAT) 

Upgrades (Based on roughly 920 BAT 

unit upgrades) 

40,000 - $10,100,327 

Connection to Wastewater Treatment 

Plants (WWTP) (Based on roughly 

1,600 sewer connections) 

16,800 - $1,296,899 

Pumping (Not available until Septic 

Stewardship Plans developed by 2021) 
- - 

TBD - Septic 

Stewardship 

Stormwater 

Complete current Phase 1 Municipal 

Separate Storm Sewer (MS4) permits 

restoration requirement (completion 

dates: 2018 and 2019) Approximately 

20,000 impervious acres 

85,000 40,000 $40,000,000 

Complete new Phase 1 MS4 restoration 

requirement (completion dates: 2023 

and 2024) Approximately 17,500 

impervious acres 

90,000 12,500 $40,000,000 
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Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Stormwater 

Complete Current Phase 2 MS4 

restoration requirement (completion 

date: 2025) Approximately 3,000 

impervious acres 

15,000 5,000 $5,000,000 

Miscellaneous implementation on non-

MS4 counties (i.e. trading, trust fund) 

Approximately 400 impervious acres 

5,000 500 $5,000,000 

 

Wastewater 

Complete Bay Restoration Fund (BRF)-

Funded Enhanced Nutrient Removal 

(ENR) upgrades to 67 significant 

municipal wastewater plants 

4,000,000 100,000 
Fully Funded 

Pre-WIP III 

Continue funding ENR upgrades for 

non-significant municipal plants through 

the BRF (11 additional plants by 2025, 

for a total of 16) 

25,000 5,000 $50,000,000 

Provide Operations and Management 

(O&M) Grant through the BRF for 

facilities achieving nitrogen discharge 

concentrations of 3.0 mg/L 

425,000 

No planned 

additional 

reductions 

$10,000,000 

Incentivize higher treatment levels 

(beyond 3.0 mg/L of nitrogen) through 

water quality trading and the Clean 

Water Commerce Act (through 2021) 

No estimate No estimate $10,000,000 

Complete upgrades to federal 

significant municipal plant 
3,000 300 No state costs 

Continue minor industrial reductions No estimate No estimate No state costs 

Maintain achievement of significant 

industrial Waste Load Allocations 

No planned 

additional 

reductions 

No planned 

additional 

reductions 

No state costs 

Implement sewer projects to address 

combined sewer overflows (CSOs), 

sanitary sewer overflows (SSOs) and 

inflow and infiltration (I/I) 

20,000 2,000 $40,000,000 
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Financial Assurance and Creating a Restoration Economy  

An independent 2015 assessment by the University of Maryland Environmental Finance Center2 (EFC) 

confirmed that sufficient resources are in place to achieve interim and final restoration targets. In other 

words, no new state-based fees or taxes are required moving forward as long as Maryland: (1) leverages 

wastewater treatment plant reductions wisely in the interim while stormwater and septic sectors build 

capacity for steady progress; (2) continues effective and consistent enforcement of existing environmental 

regulations; and (3) continues to fully fund state Chesapeake Bay grant programs and directs these 

resources in the most cost effective manner possible. A cursory analysis of 2019 restoration funding 

relative to costs suggests Maryland has sufficient fiscal capacity to assure Chesapeake Bayôs Water 

Quality Standards (WQS) will be met. However, it is important to realize that this analysis is based on 

current year funding and estimated implementation costs. The analysis also did not factor in the 

substantial federal and local funding sources that fund implementation efforts to achieve Marylandôs 

TMDL targets. A thorough financial analysis is recommended in the near term to confirm Marylandôs 

fiscal capacity to achieve 2025 TMDL targets. 

Governor Larry Hoganôs fiscal year 2019 budget invests a record $1.2 billion in state funds for 

comprehensive Chesapeake Bay restoration efforts. This record level of funding for key conservation and 

regulatory programs includes $52.9 million for the Chesapeake and Atlantic Coastal Bays Trust Fund 

(Trust Fund), marking the third year in a row that the Hogan administration has fully funded Bay 

restoration efforts. The fiscal year 2019 budget also marks the first time since 2008 that no funding for 

transfer tax programs, including Program Open Space, is diverted to the General Fund; in total, these 

programs received $253 million in 2019, an increase of $67 million from the prior fiscal year. As chair of 

the Chesapeake Executive Council, Governor Hogan fought to preserve full federal Chesapeake Bay 

Restoration funding and worked to ensure Marylandôs farmers get needed federal resources for 

conservation practices through both the Farm Bill and a CBP partnership Agricultural Technical 

Assistance directive. Maryland is also working with the CBP partnership to increase federal funds 

targeted for Bay restoration.  

Over Fiscal Years 2000 ï 2018, the state spent about $8.4 billion on Chesapeake Bay restoration 

activities. This amount includes funding for activities that directly reduce nutrient and sediment inputs to 

the Bay (e.g., cover crops and wastewater treatment plant upgrades), activities that indirectly support Bay 

restoration (e.g., monitoring, education, outreach), and activities that prevent or minimize future 

degradation of the Bay (e.g., land conservation). In addition, local jurisdictions are spending 

approximately $300 million a year to retrofit older communities with stormwater controls that reduce 

nutrient delivery to the Bay and provide important local co-benefits like flood attenuation and improved 

stream health.  

As Maryland moves forward with implementing the Phase III WIP we will build on our successes and 

continue to develop and explore financing innovations that stretch funding and grow business 

opportunities that have both environmental and economic benefits. This can be accomplished by further 

expanding successful ñpay for performanceò models that pay for nutrient reductions delivered versus the 

traditional approach of paying for reductions promised through a proposed project. Maryland will explore 

                                                           
2  efc.umd.edu/assets/financing_strategy_final_6_5.pdf 

https://efc.umd.edu/assets/financing_strategy_final_6_5.pdf
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more public-private partnerships, such as the oyster program in Anne Arundel County, as well as leverage 

the financing innovations being explored in the Conowingo WIP (CWIP) to help accelerate overall 

restoration efforts by bringing in resources from the private sector. There are real and exciting 

opportunities to restore the Chesapeake Bay by bringing the environmental and finance sectors together to 

stimulate a restoration economy. Finally, retaining full federal funding for Chesapeake Bay restoration is 

paramount to meeting and sustaining our 2025 restoration targets, while also leveraging or expanding 

funding sources like the Farm Bill, as well as EPAôs Clean Water State Revolving Fund, with specific 

strategies on utilizing its Land Conservation Projects program. 

Current and Future Challenges to Chesapeake Bay 

Restoration 
 

While Maryland is on track to meet its 2025 restoration goals with the Phase III WIP strategies, current 

level of resources and investments, and based upon the latest science, there are several factors that need 

consideration in order to achieve and sustain restoration into the future. These factors include: 

A Changing Climate 
 

Climate change impacts, including increased precipitation and storm events, are causing increased 

nutrient and sediment loads to the Chesapeake Bay. The current Phase III WIP highlights climate change 

implementation strategies and plans that reduce nutrient and sediment loads to Chesapeake Bay while 

simultaneously mitigating or reducing carbon emissions, building resilient communities and ecosystems, 

and helping with local needs like flood control and sustainable infrastructure. As a national leader on 

climate change, Maryland has a comprehensive portfolio of climate mitigation and adaptation practices. 

The Phase III WIP focuses on those climate practices that provide nutrient reductions is not intended to 

provide a complete inventory of Maryland's climate-related actions. 

 

The CBP partnership understands that additional science is needed to both quantify potential increases in 

watershed-wide nitrogen load reductions and understand how current pollution reduction practices will 

perform under a changing climate. Between now and March 2021, the CBP partnership is committed to 

improving scientific understanding of these impacts, identifying outstanding research needs, and refining 

nutrient and sediment load estimates for each Bay jurisdiction.  

 

Population Growth Beyond 2025 
 

Projected growth in both human and animal populations, and their impact to Bay water quality, were 

accounted for in developing the 2025 targets. Moving beyond 2025, however, as these populations 

continue to increase, growth in pollutant loads is also expected from more wastewater, septic systems, 

manure and greater stormwater loads when lands are converted and developed. When this anticipated 

growth is coupled with expected climate change impacts, sustaining the stateôs restoration targets will be 

challenging, requiring innovative and collaborative approaches to achieve restoration targets.  
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Conowingo Dam 

 

The CBP partnership estimates that after full Phase III WIP implementation, an additional Baywide 

reduction of 6 million pounds of nitrogen and 0.26 million pounds of phosphorus is needed in order to 

mitigate the increased pollution resulting from Conowingo Dam infill and meet downstream WQS. 

Through Clean Water Act Section 401 water quality certification (WQC) authority, Maryland has 

assigned this pollution reduction responsibility to Exelon, Conowingo Damôs owner. The CBP 

partnership also agreed to complement Marylandôs WQC efforts by working collaboratively and helping 

to reduce the increased pollutant loads now flowing over Conowingo Dam. These additional Conowingo 

loads are being accounted for in a separate CWIP that pools CBP partnership funding into a single fund, 

explores innovative financing strategies, and public/private partnerships, as well as targets cost effective 

practices in locations that have the greatest water quality benefits to the Bay. The draft CWIP will be 

open to public comment according to a schedule that is still under development by the CBP partnership. 

Local Implementation Challenges 

Maintenance and Verification 

Much of the on-the-ground implementation to achieve Marylandôs Bay restoration targets occurs at the 

local government level. Our local government partners are installing physical infrastructure, whether 

larger capital projects like upgrading wastewater plants or smaller scale stormwater retrofits, designed to 

reduce pollution at its source. Like all infrastructure projects, pollution reduction practices must be 

properly installed and maintained to achieve their intended function. Maryland has approved verification 

protocols to ensure pollution reduction practices are working properly and can continue to be counted 

towards Bay restoration credit. 
3
 Local jurisdictions, soil conservation districts, and other partners who 

are implementing these projects on the ground have identified maintenance, verification, funding, 

programs and accounting as resource challenges that could impact restoration progress.  

Restoration Capacity 

Local partners also need continued resources to build restoration capacity, whether in the form of 

permitting assistance, technical assistance, knowledge transfer, more dedicated staff and/or financial 

incentives. These needs vary regionally, by sector, as well as within individual jurisdictions. Since there is 

no one-size-fits-all solution to local implementation challenges, ongoing local engagement and capacity 

building will be necessary throughout the implementation process to ensure restoration progress. 

Maryland's Approach to Addressing Current and Future 

Chesapeake Bay Restoration Challenges  
 

                                                           
3 Maryland BMP verification protocols are available at  

.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verificatio
n%20Protocols_Master_Doc.pdf 
 

http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
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Tackling the significant challenges to Bay restoration requires agreement on a principled approach to 

restoration that is backed by diverse strategies and contingencies implemented through a robust 

accountability and adaptive management framework. Some of the key principles Maryland is using to 

address these challenges and sustain restoration into the future include: 

Balancing Regulations and Incentives 
 

Maryland has many regulatory tools under both the federal Clean Water Act and state law that set 

numeric pollutant discharge limits and conditions for restoration or other requirements on the regulated 

community. Some examples across sectors include: federal National Pollutant Discharge Elimination 

System (NPDES) permit limits on wastewater treatment plant pollution discharges; federal and state 

restoration requirements for areas under MS4 permits, which require stormwater management retrofit 

practices; state requirements for agricultural nutrient management plans; and state BAT requirements for 

onsite (septic) systems in the Critical Area (within 1,000 feet of tidal shorelines). At the same time 

Maryland has pollution sources within the stormwater, agricultural and septic sectors, such as small 

communities with no Bay restoration requirements for pre-law stormwater discharges (non-MS4s) that 

nevertheless play an important role in ultimately achieving Bay restoration targets. Maryland utilizes both 

federal and state funding programs to finance Wastewater Treatment Plant (WWTP) upgrades, 

stormwater management retrofits, agricultural BMPs, natural land restoration and conservation, and septic 

upgrades. Additionally, local financing structures and private investments are employed to implement 

restoration across all the sectors. Maryland uses a balanced approach of effective regulations and financial 

incentives to drive restoration progress across sectors, and in priority areas that achieve the largest 

pollution reductions. 

Using Wastewater Treatment Plant Capacity Wisely While Driving Long-term and 

Sustained Progress in Slower Paced Sectors 
 

Accelerated pollution reductions at wastewater treatment plants and on farms are largely driving 

Marylandôs success in meeting the 2025 Bay restoration targets. As Marylandôs population grows and the 

number of households being served by public wastewater rises, discharges from wastewater plants will 

increase. Continued steady progress in both the stormwater and septic sectors is required to ensure that 

ongoing pollution reductions keep pace with any increased loads due to climate change and population 

growth. MS4 permits now cover greater than 90 percent of Marylandôs developed landscape and are 

legally enforceable mechanisms to ensure steady restoration progress in that sector over the long term. 

Continued steady progress in the septic sector will be assured through upgrades, innovative technologies, 

sewer hookups and the recent Septic Stewardship law that helps local jurisdictions with septic 

maintenance through pumpouts.  

Creating a Restoration Economy and Driving Innovation 
 

In addition to traditional funding approaches, the Hogan administration is pursuing market-based 

strategies designed to stimulate a restoration economy and reduce costs. Nutrient credit trading is one 

such tool that allows non-mandated pollution reductions from one entity to be purchased by another 

entity. This creates a marketplace that will drive innovation across sectors to develop the most cost 
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effective pollution reduction practices. At the same time, other innovative financing strategies like the 

Clean Water Commerce Act and the CWIP drive innovation by creating funding streams for the most cost 

effective practices and developing collaborative funding models like public-private partnerships to reduce 

public costs of restoration. Aligning Marylandôs greenhouse gas (GHG) reduction actions with Bay 

restoration actions that have significant carbon sequestration benefits can leverage and diversify financing 

to accelerate pollution reduction practices. Maryland is also actively pursuing water reuse technologies 

that help with long term water supply sustainability for our citizens, as well as reduce pollution loads to 

Chesapeake Bay4. 

Locally-Driven Restoration and Co-benefits 
 

Chesapeake Bay restoration will not be successful without sufficient capacity and close collaboration with 

local partners. County governments, municipalities, soil conservation districts, farmers, citizens and 

NGOs are the boots on the ground implementing restoration practices through permits or grant/incentive 

programs. To ensure the continued progress of local partnerships, restoration practices must not only be 

cost effective and achievable, but also provide benefits to local communities and address local challenges 

like flooding. Understanding and resolving restoration barriers through continuing local engagement and 

targeted strategies, as well as controlling ongoing maintenance costs, will be particularly important to 

sustain restoration in the long-term. Maryland will also work closely with local partners to identify 

strategies that address barriers through the adaptive implementation process of two-year milestones, 

progress evaluations, accelerating strategies that are cost effective and meet local needs, while embracing 

a continuous improvement philosophy to build on successes and learn from shortcomings. Maryland is 

already forming a workgroup to improve technical assistance delivery to local partners, as well as 

working with those partners to develop a strategic implementation plan for addressing local restoration 

challenges.  

Accounting for and Leveraging Conservation and Protection Programs 
 

One of the best ways to sustain Bay restoration is to ensure that Marylandôs ecologically significant lands, 

aquatic and wildlife resources are protected. These protections preserve the lowest pollution loading land 

uses from converting to higher pollution land uses that will set Maryland further behind in its restoration 

goals. Maryland is making sure its land conservation programs are fully accounted for in the Bay 

restoration effort while fully funding land conservation programs for future acquisitions. Maryland is also 

reviewing current conservation and protection program effectiveness, through monitoring results and 

other measures, in achieving conservation and protection goals; and evaluating these programs to further 

leverage restoration opportunities on conserved and protected lands.  

Holistic Ecosystem Management 
 

Although Marylandôs Phase III WIP is designed to achieve the TMDL nitrogen, phosphorus, and 

sediment targets and be consistent with EPAôs expectations, Maryland is also strongly committed to the 

                                                           
4  mde.maryland.gov/programs/Water/waterconservation/Pages/water_reuse.aspx 
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broader goals outlined in the current (2014) Chesapeake Bay Agreement5: These include sustainable 

fisheries, vital habitats, reducing toxic contaminants, healthy watersheds, land conservation, stewardship, 

public access, environmental literacy and climate resiliency. These other watershed goals provide critical 

feedback loops that improve water quality, whether through restored fisheries providing nutrient uptake 

and water filtration services, nitrogen and carbon uptake in the plant tissue of submerged vegetation, or 

land-based practices like wetlands and forest buffers that capture and process nutrients before they enter 

surface waters. Marylandôs commitment to this broader ecosystem management framework will help the 

state achieve its TMDL restoration targets while also maintaining the productivity of the Bayôs living 

resources that strengthen local economies. 

 

Accountability and Adaptive Management Framework 
 

The accountability and adaptive management framework that underpins Chesapeake Bay restoration is 

shown in Figure 2.  

  
Figure 2: Chesapeake Bay TMDL Accountability Framework. Graphic courtesy of the EPA Chesapeake Bay 
Program web site at epa.gov/chesapeake-bay-tmdl/ensuring-results-chesapeake-bay 

 

As part of this accountability framework, the Chesapeake Bay Program partners develop short term goals, 

called milestones, to ensure restoration progress. Milestones identify the restoration practices, programs, 

policies and resources that jurisdictions commit to implement over two-year periods. EPA then evaluates 

progress that the jurisdictions have made toward achieving their milestone commitments and takes 

appropriate federal actions, as necessary, to help jurisdictions remain on track.  

                                                           
5  chesapeakebay.net/what/what_guides_us/watershed_agreement 

https://www.epa.gov/chesapeake-bay-tmdl/ensuring-results-chesapeake-bay
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Maryland submitted its 2018-2019 milestones to EPA in January 2018, and expects to submit 2020-2021 

milestones in January 2020. These milestones serve as key checkpoints on the way to restoring the Bay 

by 2025, and include annual evaluations to gauge progress. The milestones provide Maryland the 

opportunity to adaptively manage the restoration process, incorporate new science on restoration practices 

performance, and apply key lessons learned from Phase III WIP successes or failures along the way. 

Chesapeake Bay water quality and living resources data are also used to ensure results are being seen in 

the Bay, as well as to adjust, as necessary, to new science or changing conditions.  

Conclusion 

There are both great challenges and great opportunities in restoring and protecting the Chesapeake Bay 

watershed and the rich natural heritage that defines this region. To do so, Marylanders must sustain the 

collective will to revive this national treasure, work to control costs and stimulate a restoration economy, 

leverage local and regional partnerships, and private or public partnerships, implement restoration 

practices that achieve multiple benefits, promote and adopt innovation, adaptively manage and build on 

successes. Marylanders must also acknowledge that restoration success will require full commitment from 

upstream states, like Pennsylvania and New York, Marylandôs continued strong leadership in the CBP 

partnership and the EPAôs maintenance of a strong restoration oversight and accountability role.  

The Chesapeake Bay is a dynamic system influenced by natural ecosystem processes, as well as the 

multiple pressures of climate change, population growth, land use changes and invasive species. 

Maryland and the CBPôs long term commitment to the science that informs policy and management 

actions, demonstrates effectiveness and communicates restoration progress must be sustained into the 

future. As one participant keenly observed during the stateôs recent local engagement process: 2025 is not 

the end of restoration, but rather another benchmark on the restoration journey.  
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Introduction  
Chesapeake Bay restoration has been a priority for the State of Maryland, its citizens and Chesapeake Bay 

watershed jurisdictions since 1983 when the Chesapeake Bay Program (CBP) was founded, and the first 

watershed restoration agreement was signed. By the mid-1990s, Chesapeake Bayôs water quality 

standards were still not being met and it was designated as impaired under the federal Clean Water Act 

(CWA) framework. In 2000, an updated agreement signed by leaders across the watershed including state 

governors, the Mayor of the District of Columbia, the EPA Administrator, and the Chair of the 

Chesapeake Bay Commission, committed to ñcorrect the nutrient and sediment-related problems in the 

Chesapeake Bay and its tidal tributariesò6 sufficient to remove it from the federal list of impaired waters 

by 2010. It was also agreed that if these voluntary commitments were not sufficient to restore the Bay by 

2010, the CBP partnership would pursue the regulatory CWA approach and develop a Total Maximum 

Daily Load (TMDL). In the late 2000s, when it became clear that the voluntary water quality agreement 

had not fully restored the Bay, the CBP partnership transitioned to the regulatory CWA framework and 

began developing the Chesapeake Bay TMDL. 

The TMDL quantifies how much pollution, specifically nitrogen, phosphorus and sediments, must be 

reduced to achieve Chesapeake Bay water quality standards. Water quality standards are the minimum 

regulatory requirements (e.g., dissolved oxygen, water clarity - see COMAR 26.08.02.03-37) that 

Chesapeake Bay must meet to support healthy living resources like crabs, oysters and rockfish/striped 

bass. The TMDL is calculated using multiple computer models (watershed, estuarine, and water quality 

and sediment transport models) that simulate environmental conditions and are calibrated to field 

monitoring data. Since the TMDL does not specify how or where pollution reductions will be achieved, 

watershed implementation plans (WIPs) are also developed to identify to type, number and location of 

pollution reduction practices planned to restore water quality. The pollution reduction practices identified 

in those plans are then translated into scenarios that are run through the modeling framework to 

demonstrate that water quality standards will be achieved.  

This current plan represents the third phase of the WIP to achieve Marylandôs 2025 TMDL pollution 

targets and incorporates lessons learned from the Phase I and II WIPs. The Phase I WIP identified and 

accelerated the strategies and deadlines for practices to achieve 70 percent of the pollution reductions by 

2017. This Phase I WIP was finalized in December 2010 commensurate with the development of the 2010 

TMDL and during a time when EPAôs scientific modeling framework was being updated. The Phase I 

WIP demonstrated achievement of pollution targets at the major basin scale (i.e., Eastern Shore, Potomac, 

Susquehanna, Western Shore and Patuxent basins) and was considered a starting point for finer scale 

planning during the Phase II process. 

Marylandôs Phase II WIP provided additional geographic resolution to implementation efforts and used 

the 2025 restoration date consistent with the TMDL. Originally, the Phase II WIP was intended to be 

developed at the county geographic scale; however, EPA decided in October 2011 to scale back its 

expectations for geographic specificity due to data and model limitations. Although the plans were again 

documented at the major basin scale, most local partners provided the state information at a county scale 

                                                           
6  chesapeakebay.net/documents/cbp_12081.pdf 
7  .dsd.state.md.us/comar/comarhtml/26/26.08.02.03-3.htm 
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to form the basis of the basin scale plans. The county analyses were supported by the stateôs assigning 

stormwater pollution reduction targets at a finer level than is available in the EPA Bay watershed model. 

This underlying county scale of planning provided further assurance of implementation beyond that of the 

Phase I WIP because many of the implementation actions are conducted by county governments and soil 

conservation district offices operating at that scale. 

After the Phase II WIP, the CBP partnership agreed to conduct a 2017 midpoint assessment (MPA) to 

evaluate jurisdictionsô progress in achieving 60 percent of the necessary TMDL pollution reductions. 

Maryland exceeded the 60 percent MPA phosphorus and sediment goals in 2017 and was 36 percent of 

the way towards achieving the nitrogen targets. When upgrades are completed at its 67 major WWTPs, 

Maryland will exceed the 60 percent nitrogen goal. As of January 2019, upgrades are complete at 

approximately 90 percent of these plants (59 of 67 complete), with five of the eight remaining plants 

anywhere from 88-98 percent complete, two still in planning or design, and work on one plant not yet 

started. 

The MPA was also used as an opportunity to incorporate improved science and monitoring results into 

the Chesapeake Bay modeling framework and develop updated 2025 pollution reduction targets. Using 

the Phase 6 modeling suite, an updated set of state-basin targets was established to ensure the attainment 

of water quality standards after implementation of the States' WIPs. Nutrient targets for each of 

Marylandôs five major basins are provided in Table 2, and the process for calculating these targets is 

described in Appendix F. 

Table 2: aŀǊȅƭŀƴŘΩǎ Phase III WIP Pollution Targets by Major Basin in Million Pounds per Year. 

Major Basin 
Phase III WIP Target* (Million lbs/yr) 

Nitrogen Phosphorus 

  Eastern Shore of Chesapeake Bay 15.6  1.29  

  Patuxent River Basin 3.1  0.30  

  Potomac River Basin 15.8  1.09  

  Susquehanna River Basin 1.6  0.05  

  Western Shore of Chesapeake Bay 9.6  0.95  

  Total 45.8  3.68  

      
            *Phase III WIP reductions subject to change upon EPA review. 

For the Phase I and II WIPs, Maryland used the allocation approach from the Chesapeake Bay TMDL to 

assign finer-scale goals for the Bay segment and county levels. This methodology was based on the 

portion of the load from a watershed that could theoretically be reduced, and assigning a consistent 

percent reduction to the reducible load from each watershed. For this Phase III WIP, and in recognition 

that there are varying levels of pollution reduction progress across sectors, Maryland has adopted a 
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feasibility approach to achieve 2025 targets. In a practical sense, this means Maryland recognizes that 

accelerated progress in both the wastewater and agricultural sectors will be largely responsible for 

Maryland achieving its 2025 restoration targets. Since wastewater and agriculture are the two highest 

loading sectors, these planned accelerated reductions will be sufficient to achieve current 2025 targets. 

The stormwater and septic sectors are then required to continue making steady reductions over a longer 

term (beyond 2025) and contribute their fair share of reductions to the Chesapeake Bay restoration effort 

while factoring in affordability. For stormwater, reductions will occur over multiple five-year MS4 permit 

cycles. Septic system reductions will include a menu of practices, like septic upgrades, pumpouts, sewer 

connections, financial incentives, and a focus on public health priorities to ensure sector progress. 

Slowing and reversing loss of natural lands, and increasing and restoring natural filters, are also critical to 

Bay restoration as well as adapting to and mitigating climate change impacts. The natural lands, 

conservation plus and protection chapters (Appendices B and D) include strategies to protect and restore 

the stateôs natural filters. Maryland worked closely with local jurisdictions throughout the Phase III WIP 

process to develop this feasibility based approach and document local strategies in county summary 

documents (see Appendix C). 

 

This Phase III WIP documents all of the strategies and commitments Maryland and local jurisdictions will 

put in place to achieve these basin targets by 2025. EPA has also established expectations8 for what 

information should be included in each jurisdictionôs WIP.  

 

These EPA Expectations include: 

1. Programmatic and Numeric Implementation Commitments between 2018 and 2025 

2. Comprehensive Local, Regional, and Federal Engagement Strategies and Commitments 

3. Adjustments to Phase III WIP state-Basin Targets and the Phase II WIP Source Sector Goals 

4. Development and Implementation of Local Planning Goals 

5. PSC Decisions on Accounting for Growth 

6. PSC Decisions on Conowingo Dam 

7. PSC Decisions on Climate Change 

 

Although Marylandôs Phase III WIP is designed to achieve the TMDL nitrogen, phosphorus and sediment 

targets, and be consistent with EPAôs expectations, Maryland is also strongly committed to the broader 

goals outlined in the current (2014) Chesapeake Bay Agreement9. These include sustainable fisheries, 

vital habitats, reduction of toxic contaminants, healthy watersheds, land conservation, stewardship, public 

access, environmental literacy, and climate resiliency. Maryland participates on multiple goal 

implementation teams to implement and track related strategies. Many of the Phase III WIP sections or 

strategies also contribute to achieving these broader Bay restoration goals because of their close 

connection to water quality. 

                                                           
8  epa.gov/sites/production/files/2018-06/documents/epa-phase-iii -wip-expectations-6-19-18.pdf and ñClarification 

of Accounting for Growth Expectations for the Phase III Watershed Implementation Plans (WIPs), February 5, 

2019. 
9  chesapeakebay.net/what/what_guides_us/watershed_agreement 

https://www.epa.gov/sites/production/files/2018-06/documents/epa-phase-iii-wip-expectations-6-19-18.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/epa-phase-iii-wip-expectations-6-19-18.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/epa-phase-iii-wip-expectations-6-19-18.pdf
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Programmatic and Numeric Implementation 

Commitments between 2018 and 2025 
This section provides an overall summary of the feasibility-based implementation commitments and 

associated pollutant reductions quantified using the Chesapeake Bay modeling tools. Maryland has 53 

tidal subwatersheds (Figure 3) within the five major basins (Figure 4), each with specific water quality 

standards that must be achieved. The following Phase III WIP pollution reduction practices (Table 3) 

were input into the Bay watershed model, along with their geographic location, to calculate expected 

reductions of nitrogen, phosphorus and sediment into Chesapeake Bayôs tidal waters by 2025. The 

subwatershed pollution reductions were then summed up by pollutant-sector combination statewide 

(Tables 4-6) to determine if 2025 planning targets will be met. Maryland also projected the trajectories or 

pollution reduction trends after the 2025 date (Figure 5) to characterize expected future sector growth and 

associated increases in pollution loads. Detailed descriptions of pollution reduction programs and 

practices by sector are provided in Appendix B. 

 
Figure 3: aŀǊȅƭŀƴŘΩǎ ро ǘƛŘŀl subwatersheds draining into Chesapeake Bay. 
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Figure 4: Maryland 5 Major Basins for which EPA has Assigned Pollution Targets. 

Table 3: Core Pollution Reduction Practices Input into the Chesapeake Bay Modeling Framework. NOTE: 
The table below is not intended to capture all practices, just the highlights. For details ƻƴ ŜŀŎƘ ǎŜŎǘƻǊΩǎ 
strategies, please refer to Appendix B. 

Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Agriculture 

Conservation Technical Assistance (1 

million acres of Conservation Plans + 

Design & Oversight of all BMPs 

implementation) 

1.1 million/yr 53,000/yr $ 13,817,000 

Nutrient Management Compliance 1.6 million/yr 76,000/yr $ 3,100,000 

Cover Crops (470,000 acres planted 

annually) 
2.3 million/yr 2,000/yr $ 25,500,000 
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Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Agriculture 

 

Manure Transport (100,000 tons 

transported annually) 

228,000/yr 26,000/yr $ 2,000,000 

Verification of existing BMPs 87,500/yr 1,500/yr $ 500,000 

Implementation of Additional BMPs 

(The Maryland Agricultural Water 

Quality Cost-Share (MACS) Program) 

652,000 10,600 $ 9,275,000 

 
Upland Tree Planting and Streamside 

Forest Buffers (1,150 acres) 
8,000 700 $1,683,920 

 Wetland Restoration (175 acres) 600 50 $125,000 

Natural 

Lands 
Stream Restoration (6 miles) 2,500 2,250 $3,172,520 

 
Shoreline Management (Living 

Shoreline Technique) (3,000 ln ft) 
150 100 $257,140 

 Oyster Aquaculture (350,000 bushels) 10,000 1,000 $2,500,000 

Septic 

Best Available Technology (BAT) 

Upgrades (Based on roughly 920 BAT 

unit upgrades) 

40,000 - $10,100,327 

Connection to Wastewater Treatment 

Plants (WWTP) (Based on roughly 

1,600 sewer connections) 

16,800 - $1,296,899 

Pumping (Not available until Septic 

Stewardship Plans developed by 2021) 
- - 

TBD - Septic 

Stewardship 

Stormwater 

Complete current Phase 1 Municipal 

Separate Storm Sewer (MS4) permits 

restoration requirement (completion 

dates: 2018 and 2019) Approximately 

20,000 impervious acres 

85,000 40,000 $40,000,000 

Complete new Phase 1 MS4 restoration 

requirement (completion dates: 2023 

and 2024) Approximately 17,500 

impervious acres 

90,000 12,500 $40,000,000 
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Sector BMP Description 
Lbs. TN 

Reduced 

Lbs. TP 

Reduced 

Annual 

Costs 

Stormwater 

Complete Current Phase 2 MS4 

restoration requirement (completion 

date: 2025) Approximately 3,000 

impervious acres 

15,000 5,000 $5,000,000 

Miscellaneous implementation on non-

MS4 counties (i.e. trading, trust fund) 

Approximately 400 impervious acres 

5,000 500 $5,000,000 

Wastewater 

Complete Bay Restoration Fund (BRF)-

Funded Enhanced Nutrient Removal 

(ENR) upgrades to 67 significant 

municipal wastewater plants 

4,000,000 100,000 
Fully Funded 

Pre-WIP III 

Continue funding ENR upgrades for 

non-significant municipal plants through 

the BRF (11 additional plants by 2025, 

for a total of 16) 

25,000 5,000 $50,000,000 

Provide Operations and Management 

(O&M) Grant through the BRF for 

facilities achieving nitrogen discharge 

concentrations of 3.0 mg/L 

425,000 

No planned 

additional 

planned 

reductions 

$10,000,000 

Incentivize higher treatment levels 

(beyond 3.0 mg/L of nitrogen) through 

water quality trading and the Clean 

Water Commerce Act (through 2021) 

No estimate No estimate $10,000,000 

Complete upgrades to federal 

significant municipal plant 
3,000 300 No state costs 

Continue minor industrial reductions No estimate No estimate No state costs 

Maintain achievement of significant 

industrial Waste Load Allocations 

No additional 

reductions 

No planned 

additional 

planned 

reductions 

No state costs 

Implement sewer projects to address 

combined sewer overflows (CSOs), 

sanitary sewer overflows (SSOs) and 

inflow and infiltration (I/I) 

20,000 2,000 $40,000,000 
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Table 4: Nitrogen: Statewide Current & Phase III WIP Loads by Source Sector. 

Source Sector: 

Nitrogen 

2017 Progress 

(M lbs TN/yr) 

Phase III WIP * 

(M lbs TN/yr) 

Change in Load 

(M lbs TN/yr | Percent) 

       Agriculture 22.4  18.0  -4.4 | -20%  

       Natural * *  8.1  8.1  0.0 | 0%  

       Septic 3.1  3.1  0.0 | 1%  

       Stormwater * * * 9.4  9.2  -0.2  | -2%  

       Wastewater 11.3  6.6  -4.7 | -41%  

       Total 54.2  45.0  -9.2 | -17%  

Table 5: Phosphorus: Statewide Current and Phase III WIP Loads by Source Sector. 

Source Sector: 

Phosphorus 

2017 Progress 

(M lbs TP/yr) 

Phase III WIP * 

(M lbs TP/yr) 

Change in Load 

(M lbs TP /yr | Percent) 

       Agriculture 0.65  0.47  -0.17 | -27%  

       Natural 1.83  1.83  -0.00 | 0%  

       Stormwater * * * 0.67  0.58  -0.09  | -13%  

       Wastewater 0.51  0.39  -0.12 | -24%  

       Total 

 

 

3.66  3.28  -0.39 | -11%  

Table 6: Sediment: Statewide Current and Phase III WIP Loads by Source Sector. 

Source Sector: 

Sediment 

2017 Progress 

(M lbs TSS/yr) 

Phase III WIP * 

(M lbs TSS/yr) 

Change in Load 

(M lbs TSS/yr | Percent) 

       Agriculture 259  185  -75 | -29%  

       Natural 6,903  6,903  0 | 0%  

       Stormwater * * * 405  230  -175 | -43%  

       Wastewater 7  9  +2 | +26%  

       Total 

 

7,575  7,328  -239 | -3%  

_______________________ 

 
*     Phase III WIP reductions subject to change upon EPA review. 

**   Includes atmospheric deposition of nitrogen to tidal waters. 

** * Stormwater reductions include natural load reductions that are attributed to practices implemented by the stormwater sector. 
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These model outputs demonstrate that Maryland has sufficient practices across sectors to achieve its 2025 

pollution targets. In fact, per Figure 5 below, Maryland is expected to remain below its nitrogen target out 

to the year 2047. With a feasibility based approach, however, progress is not even across sectors. The 

wastewater and agricultural sectors achieve the largest nitrogen reductions from 2017 progress levels, 41 

percent and 20 percent respectively, while stormwater achieved a 2 percent reduction and septic sector 

loads increase by less than 1 percent. 

 

 
Source: Maryland Phase III WIP Scenario; CAST 2019 

Figure 5: Total Nitrogen projected from Phase III WIP Strategies implementation. Shown relative to total 
nitrogen target (red line - 45.78 M lbs). 
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Comprehensive Local, Regional, and Federal 

Engagement Strategies and Commitments  

Engagement During WIP Implementation 

Due to their central implementation roles, county, municipal, federal, and soil conservation district (SCD) 

staff who conduct implementation activities will be the primary stakeholders involved in Marylandôs 

Phase III WIP implementation. Approaches to practitioner engagement will vary by pollution source 

sector. Appendix A lists specific engagement activities during WIP development. 

The Maryland Department of Agriculture (MDA) held a meeting in each county, facilitated by the local 

SCD, to develop a revised county level plan that was ultimately incorporated into Marylandôs Phase III 

WIP. 

The Maryland Department of the Environment (MDE) held individual meetings with each countyôs public 

works staff to discuss county goals and Marylandôs Phase III WIP. Engagement with Phase I MS4s 

occurred, and continues to occur, during permit renewal, as well as during review of required biennial 

financial assurance plans and annual progress reports. MDE staff continue to engage Phase II jurisdictions 

and facilities one-on-one and in small groups to discuss permit requirements and financial assistance. 

MDE engaged federal facilities through participation in the Federal Facilities Workgroup. A summary of 

U.S. Department of Defense implementation can be found in Appendix E. MDE, Maryland Sea Grant 

Extension, and NGOs engage non-MS4 communities.  

MDE met with environmental health directors from all counties to discuss local onsite disposal goals and 

Marylandôs Phase III WIP. Engagement with permitted wastewater facilities continues through the 

permitting process. Communication with this sector is also facilitated by the Maryland Association of 

Municipal Wastewater Agencies. 

Engagement and Communication Goals 

It is critical that local government, the agricultural community, and other local partners were involved in 

developing the WIP to ensure the plans will be realistic, reflect local priorities, benefit local communities 

and clearly identify the resources (e.g., funding, technical support) needed to get the job done. To 

facilitate effective local engagement in the Phase III WIP process, EPA expected10 the states to devise a 

strategy for engaging local, regional and federal partners in the development and implementation of the 

Phase III WIPs. 

 

Key expected products from Marylandôs continued local engagement will vary by sector, permit status 

and local needs. Specific types of engagement will be customized according to local needs and capacities. 

Engagement will primarily target partner groups most directly involved in implementation, including soil 

conservation districts, local governments and state agencies.  

                                                           
10 ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ 9ȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ tƘŀǎŜ LLL ²ŀǘŜǊǎƘŜŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴǎ, June 

2018.  

https://www.epa.gov/sites/production/files/2018-06/documents/epa-phase-iii-wip-expectations-6-19-18.pdf
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Discussion of implementation funding will continue to be an important component of engagement 

activities. State and local partners will continue to refine funding strategies for achieving the Bay 

restoration goals and making further reductions after 2025. 

Strategies 

Target Audiences  
 

Marylandôs Phase III WIP will succeed only with policymaking and commitments that are coordinated 

with local leaders. Local elected officials and agricultural community leaders, (e.g., district managers and 

Maryland Association of Soil Conservation Districts boards), have particularly important roles. 

Engagement of local leaders will continue through correspondence from the governorôs Chesapeake Bay 

Cabinet. MDE will continue to participate in Maryland Association of Counties and Maryland Municipal 

League conferences to keep local government leaders engaged and informed. 

MDE staff will maintain key technical contacts knowledgeable in disciplines that inform WIP 

implementation, such as tree planting, climate change and urban source sector management. These 

technical partners will continue to share their experiences and identify model programs that have been 

successful. 

Practitioners will continue to be the primary stakeholders involved in Marylandôs Phase III WIP 

implementation. Broadly speaking, practitioners are county, municipal, SCD, Watershed Assistance 

Collaborative and National Fish and Wildlife Foundation staff who conduct implementation activities. 

Approaches to practitioner engagement will vary by pollution source sector, as described below. 

MDA will continue to lead agriculture sector engagement, primarily through listening sessions and 

meetings, to identify barriers and opportunities in implementation and to track progress toward meeting 

WIP goals. 

MDE will maintain contact with each countyôs public works staff to discuss local progress on stormwater. 

Additional sub-sector engagement will take place as described below. 

Phase I permits in Maryland require the restoration of a percentage of a jurisdiction's impervious surface 

area. Nutrient reductions resulting from restoration and other permit requirements were incorporated into 

Marylandôs Phase III WIP. Engagement will continue to occur during permit renewal, as well as during 

review of required biennial financial assurance plans and annual progress reports. In addition to regular 

phone calls and emails with stormwater managers, MDE staff will continue to participate in stormwater 

meetings organized by Maryland Association of Counties (MACo) to discuss Bay restoration and local 

water quality improvement. 

MDE staff will continue to engage Phase II jurisdictions and facilities one-on-one and in small groups to 

discuss permit requirements and financial assistance. Nutrient reductions resulting from permit 

requirements were incorporated into Marylandôs Phase III WIP. Permittees are also routinely engaged 

during their annual report reviews, which include constructive feedback from MDE staff. 

Maryland Sea Grant Extensionôs watershed restoration specialists are trusted messengers for WIP 

implementation, especially for non-MS4 stormwater. Extension specialists assist communities with 

identifying funding, implementing restoration projects, BMP tracking, engaging community leaders and 
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more. In addition, several NGOs facilitate communication about the WIP with local partners. MDE will 

continue to collaborate with these messengers on local engagement. 

Engagement with environmental health directors will continue to identify barriers and opportunities in 

implementation and to track progress toward meeting WIP goals for onsite wastewater systems. 

Engagement with permitted wastewater facilities continues through the permitting process. 

Communication with this sector is also facilitated by the Maryland Association of Municipal Wastewater 

Agencies. 

Key Local Challenges and Opportunities  

Maintenance and Verification 

 

Much of the on-the-ground implementation to achieve Marylandôs restoration targets occurs at the local 

government level. These local government partners are installing physical infrastructure, whether larger 

capital projects like upgrading wastewater plants or smaller scale stormwater retrofits designed to reduce 

pollution at its source. Like all infrastructure projects, pollution reduction practices must be properly 

installed and maintained to achieve their intended function. Maryland has approved verification protocols 

to ensure pollution reduction practices are working properly and can continue to be counted towards Bay 

restoration credit. 
11

 Local jurisdictions, soil conservation districts, and other partners who are 

implementing these projects on the ground have identified maintenance, verification, funding, programs 

and accounting as resource challenges that could impact restoration progress.  

Restoration Capacity 

Local partners also need continued resources to build restoration capacity, whether in the form of 

permitting assistance, technical assistance, knowledge transfer, more dedicated staff, and/or financial 

incentives. These needs vary regionally, by sector, as well as within individual jurisdictions. Since there is 

no one-size-fits-all solution to local implementation challenges, ongoing local engagement and capacity 

building will be necessary throughout the implementation process to ensure restoration progress. 

Key Messages  
 

Messages will be continuously re-evaluated based on new information on barriers, opportunities and 

progress. The following general messages are likely to remain important throughout WIP implementation. 

 

ǒ Continue to work with upwind states through key programs and partnerships, like the Regional 

Greenhouse Gas Initiative (RGGI), as well as through appropriate legal actions. 

ǒ Continue to work with upstream states and ensure EPA is holding all jurisdictions accountable. 

ǒ Make sure all watershed states do their part and are held accountable. 

                                                           
11 Maryland BMP verification protocols are available at  

.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verificatio
n%20Protocols_Master_Doc.pdf 
 

http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
http://www.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verification%20Protocols_Master_Doc.pdf
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ǒ Maintain a strong commitment to restoration and resiliency. 

ǒ Invest in restoration practices that reduce increased pollution resulting from climate change, and 

consider their placement on the landscape so they can be maintained over time. 

ǒ Continue to support full funding at the federal, state and local levels for Bay and local waterway 

restoration and prevention of degradation. 

ǒ Make funding go further by using market-based and other innovative finance approaches to create 

a restoration economy. 

ǒ Implement the Clean Water Commerce Act and other mechanisms to fund cost effective nutrient 

reduction practices. 

ǒ Continue to support addressing pollution loads from Conowingo Dam through the CWIP and 

other strategies, including holding Exelon accountable. 

ǒ Continue steady restoration progress in the stormwater sector through ongoing MS4 restoration 

requirements over current and future permit cycles.  

ǒ Plan for continued implementation beyond 2025.  

 

Key Messengers  
 

Key messengers are those entities that the state relies on to assist with delivering communications and 

engaging local governments around the Phase III WIP. In addition to the Departments of Environment 

and Agriculture, other important messengers and sources include the Maryland Department of Planning, 

Maryland Department of Natural Resources and numerous NGOs.  

MDE's Office of Communications, working with its sister state agencies, the Chesapeake Bay Trust, and 

various other NGOs, will continue to support outreach efforts to the general public to raise public 

awareness of WIP implementation. 

Tools and Resources 
 

Engagement will take place in the form of webinars, 

meetings, fact sheets, phone calls, written 

correspondence and training. Table 7 (right) lists the 

target audiences along with example activities for each. 

For more examples of engagement activities, see the 

section on WIP development engagement and 

communication. In addition, MDE will continue to 

update its Chesapeake Bay webpages12 to ensure that 

WIP information is readily available to a broad 

audience at all times. 

 

 

 

                                                           
12 a59Ωǎ /ƘŜǎŀǇŜŀƪŜ /ƭŜŀƴǳǇ /ŜƴǘŜǊΥ 
https://mde.maryland.gov/programs/water/TMDL/TMDLImplementation/Pages/cb_tmdl.aspx 

Table 7: Key Target Audiences and Associated 
Outreach Activities. 

https://mde.maryland.gov/programs/water/TMDL/TMDLImplementation/Pages/cb_tmdl.aspx
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Adjustments to Phase III WIP State-Basin 

Targets and the Phase II WIP Source Sector 

Goals  
 

In July 2018, the Chesapeake Bay Program Partnership agreed on nitrogen and phosphorus planning 

targets for the jurisdictions. The targets were established at a major basin scale so that Maryland received 

targets for the Eastern Shore, the Patuxent River Basin, the Potomac River Basin, the Susquehanna River 

Basin and the Western Shore. As part of its WIP development process, working with local jurisdictions to 

assess the feasibility of achieving reductions in different regions, Maryland adjusted the targets 

geographically. The adjustments followed a set of exchange rules established by the partnership in order 

to ensure that each of the jurisdictionsô WIPs achieves a minimum water quality benefit. Marylandôs 

Phase III WIP Targets are shown in Table 8. Appendix F provides a detailed description of the process 

used in establishing the final targets.  

 

Table 8: aŀǊȅƭŀƴŘΩǎ tƘŀǎŜ LLL ²Lt tƻƭƭǳǘƛƻƴ ¢ŀǊƎŜǘǎ ōȅ aŀƧƻǊ .ŀǎƛƴ ƛƴ aƛƭƭƛƻƴ tƻǳƴŘǎ ǇŜǊ ¸ŜŀǊΦ 

Major Basin 
Phase III WIP Target* (Million lbs/yr) 

Nitrogen Phosphorus 

  Eastern Shore of Chesapeake Bay 15.6  1.29  

  Patuxent River Basin 3.1  0.30  

  Potomac River Basin 15.8  1.09  

  Susquehanna River Basin 1.6  0.05  

  Western Shore of Chesapeake Bay 9.6  0.95  

  Total 45.8  3.68  

                      

                * Phase III WIP reductions subject to change upon EPA review. 
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Development and Implementation of Local 

Planning Goals 
Throughout the development of each phase of the stateôs WIP, there has been significant interest in 

providing local planning goals for each jurisdiction by sector. There are many ways to do this, and the 

section below describes previous and current approaches to developing these goals.  

In the Phase II WIP, Maryland used an equity based approach to setting local targets whereby each 

jurisdiction and pollution source sector was given a goal expected to achieve a similar percentage of 

pollution reductions. Through this approach, it was assumed that similar pollution reductions in each 

sector would require a similar level of effort. As Maryland implemented the Phase II equity approach, it 

became clear that different sectors have greater challenges implementing pollution reductions. Upgrades 

to stormwater and septic systems often require greater resources and include more roadblocks to 

implementation than other sectors, including private landowner permission, long planning horizons, 

preparation and approval of engineering plans and permits. Once in the ground, these practices achieve 

modest reductions relative to large capital projects like wastewater upgrades and will need to build up 

over time and long sustained efforts to make significant reductions. 

Understanding these challenges, the state took a different approach in Phase III to setting local goals. The 

state met with local implementers like county governments and SCDs to understand their planned 

implementation efforts between now and 2025, as well as identify challenges and strategies that could 

increase the amount of work done in this timeframe. These local BMP planning scenarios were then given 

to the state to run through the Chesapeake Assessment Scenario Tool (CAST) model to determine the 

loads generated by the scenarios and set goals for each jurisdiction and sector for 2025. 

This information was then brought together in county summary sheets (See Appendix C) that describe 

anticipated implementation across sectors planned to be met between now and 2025, and provide 

estimates of numeric nitrogen goals by sector for each county. The county summaries are components of 

the statewide strategy. It was also recognized that there would be an additional level of effort required 

beyond 2025 in order to achieve some sector goals and maintain others.  

Maryland will use these goals as the basis for tracking local implementation progress through two-year 

milestones and the annual progress evaluations process. The primary mechanism for tracking Marylandôs 

overall progress will be the sector and basin targets. It is important to realize that although the primary 

goal of the WIP is to meet nitrogen, phosphorus and sediment goals, there are other benefits to 

implementation in these sectors. These conversations also focused on the important co-benefits that 

nitrogen, phosphorus and sediment reduction practices can provide to Marylandôs citizens. Such benefits 

include flood control, new public recreational spaces, sustainable infrastructure, climate mitigation, and 

aquatic resource improvements to local streams and waterways.  
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Accounting for Growth 

Background 
 

The EPAôs expectations for the Phase III WIP states that to be consistent with the 2010 TMDL, 

jurisdictions should describe how they are going to offset any increases in nutrient and sediment loads 

resulting from growth through 2025. EPA also expects jurisdictions to consider using NPDES regulations 

to offset or adjust source sector goals for new or increased loads, and to describe the programs and 

regulations that jurisdictions intend to implement to maintain existing beneficial land covers. EPA also 

gives jurisdictions the opportunity to factor updated future growth projections into their milestone 

commitments.  

 

After completing the final Phase II WIP, an Accounting for Growth (AfG) Workgroup was established in 

2013 to find common ground, clarify areas of disagreement and make recommendations for an AfG 

policy in advance of formally proposing regulations. The 2013 AfG workgroup achieved consensus on all 

but two key policy issues: (1) calculating allocation of loads for new development and determining 

associated offset requirements and (2) establishing the geographical boundaries for pollution trading. 

Nutrient trading regulations have been developed to address trading geographies while specific nitrogen 

offset requirements from growth have not been determined. The ultimate goal is to create a fair AfG 

program that is not unwieldy, expensive to administer, or difficult to explain. 

 

Since Maryland does not have regulations in place to offset increased loads from new sector growth, the 

state is currently offsetting loads through accelerated pollution reductions in the wastewater and 

agricultural sectors. Maryland also has many land conservation, preservation and growth management 

programs that limit the impacts of growth to the natural environment. To sustain Chesapeake Bay 

restoration over the long term and accommodate projected growth, Maryland will need to implement an 

adaptive growth policy through the accountability and adaptive management framework that regularly 

revisits sector-loading trends and provides sufficient offsets to stay under the stateôs pollution reduction 

targets. 

Trends 
 

Maryland is expected to grow by approximately 15,000 households per year through 2045, resulting in 

additional nutrient pollution (Maryland Department of Planning, Projections and state Data Center, 

August 2017). The following sections discuss the pollution reduction and growth trends in each sector, as 

well as the programs in place to curtail growth in loads. Overall, Maryland currently projects that 

expected load reductions under the Phase III WIP will outweigh the growth in loads from development 

and agriculture past 2025 until 2047. 
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Agriculture 

 

According to SDAT, which tracks acres subject to the 

agricultural transfer tax, about 5,103 acres of farmland were 

lost in 2018. The annual loss of farmland has been historically 

low in Maryland since the Great Recession in 2008. During the 

housing boom of the early 2000s, annual loss was much 

higher. For example, in 2004, according to SDAT, 22,451 

acres of farmland were lost. The Bay Program has projected 

continued loss of farmland through 2025. 

 

Forest Loss 

 

Current projections (CAST ñcurrent zoningò scenario for 

Maryland) estimate 3,000-acres of forest loss annually. Since 

forest is the lowest nutrient loading land use to the Chesapeake 

Bay and provides many co-benefits like carbon sequestration, 

shading/cooling of streams, and wildlife habitat; slowing and 

ideally reversing forest loss is critical to sustaining the health 

and restoration of Chesapeake Bay and Marylandôs local 

waters over the long term.  

 

To minimize the loss of Marylandôs forest resources during land development, the 1991 Forest 

Conservation Act (FCA) was enacted. Any activity requiring an application for a subdivision, grading 

permit or sediment control permit on areas 40,000 square feet (approximately 1 acre) or greater is subject 

to the Forest Conservation Act and will require a Forest Conservation Plan. During the first fifteen years 

of implementation FCA has been responsible for the review of 199,925 acres of forest on projects 

scheduled for development. Of those, 120,638 acres were retained, 71,885 acres were cleared, and 21,461 

acres were planted with new forest. In other words, at least twice as many acres were protected or planted 

as were cleared. 

 

The 2014 Chesapeake Bay Watershed Agreement has Vital Habitats goals that commit to both 

reforestation targets and a 2025 conservation goal focusing on forested lands to ñprotect an additional two 

million acres of lands throughout the watershedðcurrently identified as high conservation priorities at the 

federal, state, or local levelðincluding 225,000 acres of wetlands and 695,000 acres of forest land of 

highest value for maintaining water quality.ò Additional information about Marylandôs land conservation 

programs is provided in the Conservation Plus section, Appendix D. The natural lands section of the WIP 

(Appendix B) also identifies tree planting and riparian buffers goals to help meet Bay agreement goals. 

 

Stormwater 

 

Current projections (CAST ñcurrent zoningò scenario for Maryland) to 2025 estimate 900-acres of new 

impervious surfaces created annually as a result of new development. This results in an approximately 2 

percent reduction in stormwater loads of nitrogen by 2025 (Figure 7). After agriculture and wastewater, 

*Phase III WIP reductions subject to change upon EPA 

review 

 
Figure 6: Current and projected 
nitrogen loads to Chesapeake Bay from 
agriculture. 
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stormwater is the third highest nutrient loading sector to the 

Bay at approximately 17 percent of the total nitrogen load. By 

2025, nitrogen pollution from stormwater is estimated to 

comprise 20 percent of the total nitrogen loads to Chesapeake 

Bay. 

 

To help address stormwater impacts from new development, 

the ñStormwater Management Act of 2007ò (Act) became 

effective on October 1, 2007. Prior to this Act, environmental 

site design (ESD) was encouraged through a series of credits 

found in Marylandôs Stormwater Design Manual. The Act 

requires that ESD, through the use of nonstructural best 

management practices and other better site design techniques, 

be implemented to the maximum extent practicable. ESD 

practices are designed to promote infiltration of stormwater 

into natural vegetation and soils, which helps reduce nitrogen 

discharges associated with new development. 

 

On-Site Disposal Systems 

 

Current projections (CAST ñcurrent zoningò scenario for 

Maryland) estimate approximately 1,700 new on-site disposal 

systems (septic systems) annually. On average, approximately 

1,200 septic systems annually are upgraded from conventional 

to best available technology (Maryland BAT database). This 

results in an increase of 16,000 lbs. of septic loads of nitrogen 

by 2025 (Figure 8). Although the septic sector is Marylandôs 

smallest nutrient loading sector to the Bay at approximately 6 

percent of the stateôs total nitrogen load, the septic sector is 

also the only sector with increasing pollution loads over time 

in Marylandôs Phase III WIP; however, this increase is 

minimal.  By 2025, Marylandôs septic loads are expected to 

comprise approximately 7 percent of the overall nitrogen load 

to the Chesapeake Bay. 

 

Centralized Wastewater 

 

Marylandôs 67 major wastewater treatment plants have 

NPDES total nitrogen, total phosphorus, and suspended solids 

permit limits to control the effluent concentration and volume of 

daily flow discharged from those facilities. The approved design 

capacities in Table 9 below are used as the basis for the loading 

limits. Since these major plants are not at full design flows and 

will all be upgraded to ñbest available technology,ò they are 

*Phase III WIP reductions subject to change upon EPA 

review 

 
Figure 7: Current and projected nitrogen 
loads to Chesapeake Bay from 
stormwater. 

*Phase III WIP reductions subject to change upon EPA 
review 
 
Figure 8: Current and projected nitrogen 
loads to Chesapeake Bay from septic. 
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projected to be below their pollution cap in 2025 by 

approximately 4.1 million pounds (Figure 9). This projection 

also accounts for the assumption that wastewater flows will 

continue to grow by approximately 0.6 percent each year13.  

 

In short, over performance in the wastewater sector more than 

offsets anticipated growth in the urban sector. As Figure 9 

shows, wastewater loads will be approximately 4.1 million 

pounds below its loading cap through a combination of better 

treatment performance (3.25 mg/L total nitrogen) than required 

under permit and operating below full design flows.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9: 5ŜǎƛƎƴ ŎŀǇŀŎƛǘȅ ŀƴŘ ŀǾŜǊŀƎŜ Řŀƛƭȅ Ŧƭƻǿǎ ŦƻǊ aŀǊȅƭŀƴŘΩǎ ƳŀƧƻǊ ǿŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘǎΦ 

WWTP 
Approved Design 

Capacity (MGD) 
Average Flow (MGD)* 

Aberdeen 4.000  1.774  

Annapolis 13.000  7.160  

APG - Aberdeen 2.800  1.670  

Back River 180.000  167.824  

Ballenger/Mckinney 6.000  5.167  

Blue Plains (MD Share) 169.600  169.600  

Bowie 3.300  1.978  

                                                           
13 This estimate is based off of MDPôs population projections published in August 2017. The percent increase 

is calculated assuming a constant percent growth over ten years, from 2015 to 2025, from 5.99M to 6.34M 

people. While the growth is presented as a statewide number, plant flow increases were based on county-

specific projections from the same MDP analysis. 

*Phase III WIP reductions subject to change upon 

EPA review 
 
Figure 9: Current and projected 
nitrogen loads to Chesapeake Bay 
from wastewater. 




































































































































































































































































































































